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t4 SUBJECT r""pu it NMJNI A PAGES
Manpower. Personnel and Trining (MM 9
Manpower & Personnel Inte znon (MANPRI') . C COOE
Palletized Load Systern AT)______

11 SECURITY CLASSWICATIOPE to SECURITY CLASS*X1ATJON t9 SECLVMYCL4S*A"~CX14 M. LUWUAfON OF ABTRACT
OF REPORT OF rvs PAGE Olt ASTRACT

UNCLASSIFIED UNCLASSIFED UNCLASSIF1ED

NSN 15,40.01 -UO50 31 210 (Ps, FR
0"Mw I we

low no



Best
Avai~lable

copy



CON I ACT MO. D S*04M0
DELIVERY ORDER 0015

TECHNICAL REPORT
(CORL A007)

Submintted on:

Submitted to:

AMT AMCA
rwl Ewf fts Mi4

Proe pred by:

- r&M-hK

woNCL&as"SIFIED s



I

I AEPCO TEAM
I

MLRS AMMUNITION MOVEMENT IN TRANSPORTATION SYSTEM

U _________

I
Progrm Manage Robe"t A- Clarke

U Tcchru•c Advt.r Rooa-d H. Lafoad

Team Lt&ar. Scoa E. Marsha

I Graphus am Admmi Thmias D. Nicho

Author Scou E. ManMUI
I
I
U
I
I

I
I
I

ID•h .- 'ALrTV r• r

94-35888uIhIIIi!p o



I

TABLE OF CONTENTS

SECTION 1.0 W.",,6S AMMUNITION MOVEMENT IN
I I~RANSPORIA33ON MODE ANLTCL PROCESS

I I Abstract .............................. i

I 1.1 Introduction ............................ 1. -1

1.2 Background ............................ 1-I

I 1.3 Data Sources ............................ 1-1

3 1.3.1 TOEs and Oral Guidance ............ 1-i

1.3.2 A R s ... 1....................... 1-2

1,4 Analytical Process ........................ 1-2

I1.5 Meth d•ology ......... ................. 1-3

[5,1 Background Spreadsheets ............ 1-3

152 Summary Sp sh .............. 1-3*
I ~SECTION 2-j0 MILST AMMUNITIN MOVEMEM I" N

TRANSPORTATION MODE MANPOWER ANALYSIS

1 2.1 Introduction ........................... 2-1

2M2 Methodology ................. ........... 2-1 ITy s ovA i

2.3 Analysis .............................. 2-1 DeC 1

2.4 Findings ........................... 2-31

2-1 Manpower Compmrison .................... 2-2 mir-

I



I ABSTRACT

I MLRS AMMUNITION MOVEMENT IN TRANSPORTATION SYSTEM

i sii _ _ _ _ _ _

3 This repor details the proces and results of the analysis of MPT requirements to transpox
multiple launch rocket system (MLRS) ammunition within the confines of the current
transponlaion system. The impacts of PLS. 5 too tractors with M971 trailer. &%d HEMTT with
HEMAT, on vehicle operators and mantainers from the corps support ame (CSA) to the
ammuniton transfer poinit (ATP) will be srudied.

3 This repoet conwains two sectiw•. The .rst sectim explained ft asalyia process. followed
by the aralysis reults. detailed in the second seco. The following swmmary provides general

i results

" Greates increase of manpower over the base case PLS configunaion is at the3 mndium t, ck compq (5 ton) level.

- There is a sligm icrease of manpow requrenmws for e IHEM"T.3
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I SECTION 1.0I
MLRS AMMUNITION MOVEMENT IN TRANSPORTATION SYSTEM

ANALYTICAL PROCESS

I . I INTRODUCTION

This section describes the data sourcm. analytical process. and methodology used in the
manpower analysi. An overv*ew of the model used for determining the manpower rQeUaunenus
detailed in Section 2.0 of ths report. is included-

3 1.2 BACKGROUND

This analysis us pan of a tasking set forth by HQDA % Message HQDA. DAMO-FDL.I 6 01209Z Ap, 94, subj Review of Field Anulq (FA)Suppor Unit Detign and Transpor of
Multiple Launch Rocket System (MLRS) Rocket Pods us the T o System. Tlhs is ani HQDA tasker mqiWst" TRADOIC develop an acm pia to rview:

The unit deip of Stmunard Reqwwwents Codes (SRC's) for Field Arillery (FA)
unts and,

Deterune the mow coo andke ovexxxoay effectve uiebod to traspon Multiple
Launch Rocket System (MLRS) amnuntiton within the bounds of a general3 anunswton distribtiomn smem

Lead agencies include the U S Army FieId Atllexy School (USAFAS). fhe US. Army
I Combined Arms Comnmand (USACAC). the U S, Army Combined Arms Support Command

(CASCOM). the U S Army TRAnC Analysis Canu. Ft LA (T1AZ.LEE).

TRACLEE named the lad for the opo MAal mad cog poon of the review. efemrecI ectio 2.C of the mes", e• As directed by HQDA. the mulysnis ' o include, as a minimum.
comparison of the Palletized Load Syem (PUS). Heavy Expanded Mobility Tactical TruckU (HEMwT used tn a trwansumoo umut mode; and five-ton utctm (medimm tatica vehicle) with
Mr i wautrim in comp ad d nvoton arm AEPCO x" the •mpowa aaly•st poftion of
this tasker

U I.3 DATA SOURCES

Severa daa d-sou ere found to camplet the mpow awayss Of hisa takr. These
sources were primarily governem furnished inomation (ORF) md Army reguations (Aft).
OFI included tables of oruaiant and wpm (TO)E) for the PU and 5 too tractor and
rela•d tailer. brie-fn ma•e" oral pashledce.

U 1,3.1 TOgs AND ORAL GUIDANCE

STOE wevre useful in the andysis to establs trumptwto company configurations.



I
Each PLS transportation company (SRC 55728L300) contained forty-eight vehicles.
Since there was no HEMTT company in existence, a HEMTT notional unit, patterned
after the PLS company, was created. The medium truck company (SRC 55728L100)
contained sixty 5 ton tractors. Since the Army would not reconfigure these units with
fewer vehicles, the analysis used the sixty vehicle company for the 5 ton tractor
alternative. The analysis assumed that there was one trailer for each vehicle. Under the
analysis, these transportation units hauled MLRS and were considered company
"equivalents" (normally transportation units carry more than MLRS ammunition).

Oral guidance included study assumptionsiconstraints, which TRADOC
requested that the HQDA POC review and approve, detailing the basis of the analysis.

* AEPCO was to calculate manpower requirements for the various systems. Manpower
requirements (operaiors and maintainers) were to be expressed in terms of numbers of
Soldiers. Ut
1.3.2 Als

I , O�prataw requrements were bawed on gwudame from AR 5M0-2 Manpowa Requirements
Critria (MARC) The mihiaay occupait specialy 8M was chem as the primary driver forI the tractors. A que•y on lin item numnbers (LINs) m the Army MARC MaU•nenace Data Base
(AMMDB) provided minlea•ce rawt* bhen out by mtty aLiV. onal specialties (MOSs).
omce operator amd manutne manpower leves wive kermened. satndar& of grade asttozation

I SSGA) tablet (from the Military Occupational Clasafication and Structure update) were used to
determune requured oldier "I lees and dipersom•

i I1.4 ANALYTICAL PROCIES

The "Mautcal proce. and the meticwdobg am often not easily dtuminhthabie from eachi other For thLn report, the analytical process conmusit of the sups followed in conducting the
analywi% The methodology consists of the analytical tools used in deciding manpower
requmnmenUn In tu section. the analtmcal pmce and mcetwcal appmmh wdl be desnbed

AEPCO revewed the HQOA mueise to deamm the TRAC-LEE -eqwrmns. AEPCO
then prepared a boefing on the tasking and met with othet TRADOC elements via videoI- teleconfe•ence (VTC) to ensure umkrvdz of the in the DA tasket TOEs were
reviewed for exrqing wanpowe tMqutrefliNots in the tae MOSt Docxmemati was analyzed to
-detcmune any applicable manpowe or vehicle factors

3 With this bow imdentiandsng tn place. AEPCO analysts revi ewed other MPT id logstric
analyes foc utility in addressing the issues identified and pmvidin the information required byi tasks t forth in the tasker, Subect mater experts (SMEs) were canulted from CASCOM and
the trumpon ichool. and thei guidance incorporued into the analysis.

Once thew reviews were completed and issues were known, the team narrowed their
efforts to %pecific docunentation. Analysis priorities wee then established baned on the
importanme of the issue(s) that the analysis will answer. These agreements were reached at a
methodology and •amptions planni meeting. which was held at CASCOM i,,, uters.

* Ii i| i N



N After the Government provided response and comments to the initial findings
presented at the VTC, AEPCO analysts updaled the analysis accordingly. Figure 1-1 provides a
process flow-type overview of this delivery orders technical approach.

1.5 METHODOLOGY

I This section discussed the development of the models used in the analysis of MLRS
movement using tine haul transportation companies, T1w models used algonthms sanctioned byE AR 570-2 and were written in Microsoft Excel version 4.0 software. HARDMAN comparative
methodology (HCM) formed the basis of the analysis.

I I.$.1 BACKGROUND SPREADSHEETS

Two backpound spreadsheets were deveoped for che MLR study. The tuis background
spreadsheet lists the combiation of vehicle and taer (PLS transporter and trader. 5 ton
tractomr and 22 V/2 ton M8TI trailer. HEMT with I Iton HEMAT) broken out by SRC and
LIN. Maintenance positions required (MPR was calculated using factors obtained from the
MARC database. The MPR was then multiphed by the nm•ber of trwtcrrraier combinations
contained in the unit type. and the results rounded and segrgaied by the miuitary occupationalI �specialty A second background %xeadsheet delermined the skill level mix as authorized by the
SGA

I .5.2 SUMMARY SPREADSHEET

A uarmary gsweaheet was developed for the base cae PLS versus the 5 ton tractors
and 22 1/2 ton M871 trailer (ahteritive 1). and H9M with I I ton HEMAT (altenative
2) The•s preadshee detail the results of the coamutati used to deum,_ine the manpower
impacts of replacing the bowe case vehocles with the 5 imillEMIT systm by MOS. Maupower
requiremens and the asciated diffeaces betwen the bos cut and alternaves w provided
on a unit bests. Each PLS/HEMTT trlmponaion company equivalent (based on SRC
357281300) contained forty-eight vehiclks. The medium ftrck company taxing the 5
ton tractorl with in Mg7l wailer (SRC 33721LI00) cotained sixty vehicles. In each
transporton company. there were equal number of tmilers nd trcto vehicles.

N!
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I SECTION 2.0

MLRS AMMUNITION MOVEMENT IN TRANSPORTATION SYSTEM
MANPOWER ANALYSIS RESULTS

i 2.1 INTRODUCTION

This section describes the methodology used to conduct the MLRS ammunition
transportaum study and the results of the analyses. The isu AEPCO was tasked to address was:

The direct productive manpower requirements (operators and
maintainrs) that will he required to transport MLRS ammunition
from the corps suppon area (CSA) to the ammunition transfer point
(ATM)

Manpower requirements will be experssed In terms of numbers of
sokiers

2.2 METHODOLOGY

This analysis divided manpower mqoreemnas utwo the following levels: transportaon
company/urnt (vehicle operators and maiaiers). die qpwpM and Fnefal support mai.tainer.
'rhes levels were then divided Into unit types- a.e. mediunm tnxk conmpuy (SRC 55723L100) for
the 5 ton. ind medium truck company PLS (SRC 5n75L.300) for the PLS and HEMTT. Since
there are no HENMT comnpaies in exassentic, a HEMrTT notional unit. pattervied aft"r the
medium truck company PLS. will be used. MOS qumuites were deefraned usg approved
MARC data. These f'gurei were mulbploed by the total numbr of vehicles per unit to wrive it
toal requirements, The respecive miapowr resulft we lited in Tah" 2-1.

2.3 ANALYSIS

Tais 2-I depsicts eapapower req wrmiets for the PU transporter OaWd traier. 5 ton
tractors aid 22 1/2 ton M37 tralder. mad HEAMT wh I Ion eHEMAT. Te"e w were
broken down Into bose case (PLS). adlemalive 1 (5 ton) sod allernatve 2 (HEMiT. Thmee unit
types were further paved by MOS. and mchude the UM (motor trmspon Operator). 638 (Iqlt-
wheel vehcle echmic). 63S (av-wieel vehicle mechanic). md 63W (wl vehle repamt ).

The bie caue mquired 104 sysam specific opoom ad maitiner Since therm were
"f eight vehicle•s in each uni equivalent mineerty-six vehrce n pewai we required. The 'un is
consider•d opcmal tweaty-f•r houro per day. In lie bhul operabow one truck make two
round trips per twentymb- how period Each trip com"i of baiulia loaded ilder to a TTIP.
unh•tching the oaided tral)- hitching am empty triler. mad reunming to the com"a ue. One
operaor will make one round tp per twdve bow shi&f Since dere will be two *hift per tweity-
four hour period, each truck will require two operator (refer to AR 570-2 for operator
reuirememn doctnrie). Fiv• 635 unit namatainers wee requied for syue specific maiwmace.

* ~24
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Three 63Ws were requited for DS and GS maintenance.

Alternative 1 (5 ton tractors with M871 trailer) required 140 system specific operators and

maintainers. Since there were sixty vehicles in each unit equivalent. 120 vehicle operators were

required. The medium truck company (SRC 5572gL100) contained sixty 5 ton tractors and since

the Army will not reconfigure these units with fewer vehicles, the analysis used the sixty vehicle

company type for the 5 ton tractor alternative. If the medium truck company were allowed to be

configured with forty-eight vehicles, there would obviously be manpower savings on a per

transponaion unit equivalent basis. Also, since emch coamination of vehicle and trailer can carry

eight MLRS rocket pods, the issue is not how many pods each can carry, but the efficiency and

effectiveness of transporting these pods and bow many transpoxtation unit equivalents will be

required. Based on the sixty vehicle constraints, fourteen 638/63 mnaintainers will be required,

am, three maintamers each for DS wd GS mainenance will be rquired This altenative increased

the direct system specific manpower reqwnrnew-s by thiny-six, over the base case system. Since

MHE from another unit must load or unload ALRS ammunition from the M871 traler, non-

organic MHE opa•ton and maintenance was onmited from this analysis. MME built into the PLS

and IENMTT wU faC d into their anw requtreuwiws

Alternative 2 composed the HEMTl with I I ton HEMAT The HIEMT requred the same

number of operator" as PtS. both at n-nety- sx Then was an increme of four positions over the
base case for this Alternative. 106 in all Unit mua ace incremaed by two; DS maintenance

increaed by one, GS maeeance Mcreaed by One

Z .4 FINDINGS

There was an Incrense t mrapower requfrements for each alsermaive. Maintenance

requirements increa•ed for alteruauve 2 (HEMTT) over the but case by four positions.

Altemroive I pwovided an inae of IhUysiax pooms ovea the bee cm. pdammily due to the

increand number of vehcn mquimd by A11 rui If the 5 Ion unit could be !ftced to forty ýigh
vehicles jequivalgea to the other sv•1e11). the total requlrvnwts would be reduced to 112

Poitons. m an in of eai poadites oaer the bu cma
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